The technique is illustrated in Figure 1 . The transducer is positioned so that the ultrasonic beam passes through a chosen ocular meridian. Pulses of high frequency sound are transmitted from the transducer into the eye via the coupling medium. In the time intervals between pulses, echoes are received by the same transducer and recorded as spikes on a cathode ray tube. The height of the spike indicates the size of the echo, while the position of the spike along the horizontal axis indicates the time of receiving the echo. The nature of abnormalities giving rise to echoes may be suggested by the size, extent and movement of the echoes. 
B-scan
The technique is illustrated in Figure 2 . Echoes are plotted as dots instead of spikes, and the brightness of the dot indicates the size of the received echo. The transducer is moved to several positions above the eye, and a whole series of intensity registrations are plotted. The resulting a-scan is comparable to a histological section through the eye and orbit. If the transducer is I Papers read to Section of Ophthalmology, 9 November 1978 , Accepted 22June 1979 o141-()768/80/040273-%/SO1.00/0
...,~,or:mm Figure 2 . B-scan technique Figure 3 . C-scantechnique moved in the manner shown in Figure 2 a 'linear B-scan' is produced, as in the Moorfields system. Such B-scans may be taken in the horizontal, saggital or oblique planes, although the horizontal plane is the one usually chosen. Transducer movement may be manual (Coleman et al. 1968 )or mechanical (McLeod et aJ. 1977 ; alternatively, transducer elements within an array may be fired in sequence electronically in order to simulate a moving transducer. The advantage of such an array is that it is capable of more rapid scanning than a mechanical system.
C-scan
The technique is illustrated in Figure 3 . A strongly focused transducer scans mechanically a 4 em square aperture in which the eye is centralized. The focal plane of the transducer is arranged to lie at the plane of interest and only echoes from this plane are recorded; these echoes are plotted on a cathode ray tube as dots, the brightness of which indicate the size of the echo. The C-scan thus displays soft tissues in the coronal plane of the orbit (Restori & Wright 1977) .
Intraocular diagnosis
Detected echoes may be either point-like, membrane-like or space-occupying, and for each of these three types a number of criteria may be used in order to determine the abnormality giving rise to the echoes. Point-like echoes may sometimes be differentiated on echo amplitude and attenuating properties. The acoustic properties of foreign bodies, for example, differ greatly from biological materials; foreign bodies may thus give rise to very high amplitude echoes and may also strongly attenuate the sound beam. In addition, artefacts (e.g, multiple reflections of the sound within the foreign body) may also be produced (Figure 4a ).
Vitreous opacities (e.g. haemorrhage (Figure 4b ), inflammatory cells or pigment cells) may give rise to echoes with' a wide range of amplitudes, and therefore cannot generally be differentiated ultrasonically. Asteroid bodies, however, usually give rise to scattered echoes of higher amplitude than either haemorrhage or other vitreous cells (Figure 4c ).
Membrane-like groups of echoes (e.g. from retinal or choroidal detachments, or from vitreous membranes) may sometimes be differentiated on the basis of echo amplitude. Thus, retinal and choroidal detachments usually give rise to higher amplitude echoes than vitreous membranes (Figure 4d ). Membranes may also be differentiated by attention to topography, e.g. a typical choroidal detachment ( Figure 4e ) has a different topography from retinal detachment (Figures 4c & 4d) . In addition,'dynamic studies may be crucial in differentiating the underlying source of the echoes, for example, a posterior hyaloid membrane bounding a 
Intraocular space-occupying lesions
The shape, topography and the number and amplitude of echoes arising from confined spaceoccupying lesions (e.g. tumours and blood clots) may indicate their likely nature. Solid masses attenuate the sound beam more strongly than haemorrhage and move as an integral part of the eye on dynamic testing (whereas haemorrhage may move independently).
Malignant melanomas are usually rounded or 'collar stud' in shape, with echoes of varying amplitudes. They sometimes have an acoustically homogeneous centre (Figures 4f & 4g) , and may attenuate the sound beam quite strongly.
Secondary tumours may be sessile or irregular in shape (Figure 4h ), and give rise to higher amplitude echoes than malignant melanomas. Some difficulty may be experienced in differentiating secondary deposits from other lesions, e.g. a large disciform mass or a granuloma. Table 1 indicates some of the criteria for differential diagnosis of intraocular tumours, including also choroidal haem angiomas ( Figure Sa) and retinoblastomas ( Figure  Sb) . 
Orbital lesions
Orbital lesions are differentiated on the basis of their location, the shape of the anterior border (and posterior border if seen), the number and amplitude of echoes arising from the mass, together with the attenuating properties of the lesion. Table 2 indicates the value of ultrasound in a series of 100 consecutive patients with orbital symptoms. An orbital lymphoma is usually a smooth mass with few scattered echoes of varying amplitudes; lymphomas do not attenuate the sound beam strongly ( Figure Sc) . By contrast, a pseudotumour is usually very irregular in shape with low amplitude echoes; such lesions usually attenuate the sound beam more strongly than lymphomas ( Figure Sd) . Inflammatory (0 Cavernous haemangioma (between arrows) with regular shape and high amplitude echoes; poor attenuation of sound beam (i.e. less than that of normal orbital fat). (g) Neurilemmoma with regular shape (between arrows) and lower amplitude echoes than cavernous haemangioma; poor attenuation of sound beam. (h) Lobulated blood cystsivery poor attenuation of sound beam (i.e. less than all solid tumours) signs, such as fluid within the optic nerve sheath or in Tenon's capsule, are also features of pseudotumour ( Figure 5e ), and in a recent study at Moorfields (Chavis et al, 1978) , ultrasound was found to be the best method of differentiating pseudotumours from lymphomas.
Cavernous haemangiomas are readily recognized by ultrasound. They are regular in shape and give rise to many high-amplitude echoes. However, they attenuate the sound beam less than most tumours, and less than the normal orbital fat (Figure 5f ). Neurilemmomas may appear very similar to cavernous haemangiomas, but tend to give rise to lower amplitude echoes (Figure 5g) ; on occasions, however, they may appear completely free of echoes.
Orbital cysts are relatively echo-free though echoes may occasionally arise from debris within the cyst; they attenuate the sound beam very poorly (Figure 5h ). Cysts may be differentiated from varices by the increase in size of varices on compression of the jugular veins. A localized enlargement of the optic nerve suggests meningioma or glioma. Both these tumours are generally echo-free, though on occasions echoes may arise from within the mass, possibly from psammoma bodies ( Figure 6 ). In general, ultrasonic techniques are complementary to computerized axial tomography (CAT), the latter outlining the bone and orbital apex more fully than ultrasound. However, to date CAT scanning has been less successful in tissue diagnosis than ultrasound.
